Photoirradiation of 1-ethoxy-2-phenylindole in methanol and the reaction of 1-hydroxy-2-phenylindole with tosyl chloride produced 6-ethoxy-and 6-tosyloxy-2-phenylindoles, respectively, as minor products. The latter was derived to 6-ethoxy-2-phenylindole. The structure is determined by direct comparison of the spectral data with those of the authentic 4-, 5-, 6-, and 7ethoxy-2-phenylindoles whose syntheses are reported in detail.
yields, respectively.
At that time, we employed 1 H-NMR spectrum in order to determine the position of substituent on the indole ring utilizing the anisotropy effect of 1-acyl group (Scheme 2). Thus, the unknown indole having R-group (9) is led to the corresponding 1-acyl derivative (10) , where the C (7) -proton shifts to lower magnetic field and becomes clearly discernible from other aromatic protons. Based on its coupling pattern, we can determine the position of the R-group unequivocally.
In cases of product X (5) and product Y (6) the above structural determination method was impossible because the phenyl group at the 2position blocked the introduction of an acyl group into the 1-position under various reaction conditions (Ac 2 O reflux or NaH, AcCl). Moreover, the low resolving power of 60 MHz 1 H-NMR apparatus at that time was of no use for analyzing the coupling pattern of aromatic protons. Although we could later utilize a 270 and a 500 MHz 1 H-NMR instruments, they have still not enough resolving power to judge the coupling pattern of the indole benzenoid protons due to the overlapping protons of 2-phenyl group.
The left course for the structure determination of product X (5) and product Y (6) was the only one, direct comparison with the authentic 4-(11), 5-(12), 6-(13), and 7-ethoxy-2-phenylindoles (14) . Their syntheses required new reactions such as regioselective thallation-palladation method for the preparation of 4-substituted, 6 and 7-substituted indoles, 7 general preparation method for 1-hydroxyindoles, 2, 8 and selective 2-lithiation method 9 of 1-methoxyindoles. After discovering these essential new methods, we succeeded at last in the syntheses of authentic 11, 12, 13, and 14 in 1998. 1 product X (5) and product Y (6) not clear for 25 years became clear and were proved unequivocally to be 6-ethoxy-2-phenylindole (13) and 6-tosyloxy-2-phenylindole (15) , respectively. This paper reports the details of the structural determination of product X (5) and product Y (6).
Preparation of Authentic 4-Ethoxy-2-phenylindole (11)
4-Ethoxy-2-phenylindole (11) was produced as follows (Scheme 3). According to our synthetic method for 4-substituted indoles, 6,10 4-ethoxyindole-3-carbaldehyde 10 
Preparation of 5-Ethoxy-2-phenylindole (12)
We developed regioselective nucleophilic substitution reaction 2, 14 for the introduction of a hydroxy group into the 5-position of indole nucleus by the treatment of 1-hydroxyindoles with 85% formic acid as shown in the conversion of 1-hydroxytryptophan derivative (25a) into the corresponding 5hydroxytryptophan product (26a, Scheme 4). 14 The mechanism is believed to proceed via initial formation of 1-formyloxy compound (25b) followed by its rearrangement to give 5-formyloxytryptophan derivative (26b). We observed 26b spectroscopically as an unstable transient intermediate. We applied the reaction to 1-hydroxy-2-phenylindole (1) with an expectation to realize direct synthesis of 5-hydroxy-2-phenylindole (27). However, the attempt did not work probably because phenyl group at the 2-position blocked the initial formylation of 1-hydroxy group.
We next tried the Fischer indole synthesis. 15 Removal of the 1-methoxy group of 37 was carried out by the catalytic hydrogenation with 10% Pd/C resulting in the formation of the authentic 6-ethoxy-2-phenylindole (13) 
Preparation of 7-Ethoxy-2-phenylindole (14)
According to our synthetic method for 7-substituted indoles, 7 Regioselective lithiation of 43 with n-BuLi, followed by the reaction with I 2 , produced 7-ethoxy-2-iodo-1-methoxyindole (44) in 73% yield. The Stille coupling of 44 with tetraphenyltin in the presence of catalytic amount of Pd(OAc) 2 gave 51% yield of 7-ethoxy-1-methoxy-2-phenylindole (45), which was then converted to the authentic 7-ethoxy-2-phenylindole (14) in 86% yield by the catalytic hydrogenation with 10% Pd/C.
Comparing the spectral data (IR, UV, 1 H-NMR, and MS) and melting points of the four authentic samples with those of product X (5), we have at last determined unequivocally that it is 6-ethoxy-2phenylindole (13) . On the other hand, hydrolysis of product Y (6) with aqueous NaOH provided 6hydroxy-2-phenylindole (46) in 96% yield (Scheme 7). Subsequent ethylation with EtI and K 2 CO 3 gave a 75% yield of the ethoxy derivative, which was identical with 6-ethoxy-2-phenylindole (13) . Therefore, the structure of product Y is determined to be 2-phenyl-6-tosyloxyindole (15) . (7) Found: 316.9912. 
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4-Ethoxy-1-methoxy-2-phenylindole (24) from 23 -
5-Methoxy-2-phenylindole (30) from 4-Methoxyphenylhydrazine Hydrochloride (28) -
